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SF FtLE·NUl\11BER 

TO: Mike Zimmerman, OSC 
EPA/ERB - Denver 

FROM: Robert Eddy 
TAT - Region VIII 

DATE: March 28, 1991 

MEMORANDUM 

SUBJECT: Trip Report and Analytical Results of the Ground Water 
Sampling of 3 Wells at Richardson Flats Tailings, Summit 
County, Utah; TDD #TOS-9101-025; PAN #EUT0039SAA 

INTRODUCTION 

FILE PLAN 
2.0 

This report has been prepared in fulfillment of the requirements of TDD 
#TOB-9101-025. The Ecology and Environment, Inc., Technical Assistance 
Team (E & E TAT) was tasked by the Region VIII U.S. Environmental 
Protection Agency Emergency Response Branch (EPA/ERB) to provide metals 
analysis of four residential wells in the area of Richardson Flats which 
is located about one mile east of Prospector Square in Park City, Utah. 

The sampling effort occurred on March 7, 1991, beginning at 
approximately 1000 hours. Personnel in attendance included Mike 
Zimmerman, OSC (EPA/ERB), Bob O'Brien, Utah Department of Health (UDOH), 
Robert Swenson, Summit County Health Department Sanitation, and Robert 
Eddy, Region VIII TAT. All sampling was conducted by Robert Eddy of the 
TAT assisted by Robert O'Brien of UDOH. 

The original scope of the project was designed to collect samples of 
unpurged water from residential wells down gradient of the tailings to 
determine whether or not a release of metals had occurred or was 
occurring to the ground water in this location. Another suite of 
samples was scheduled to be collected after at least 3 casing volumes 
had been purged from each well. The analysis requested QA-II level 
objectives. 

In actuality samples were collected from 3 downgradient industrial wells 
located northeast of State Highway 40 and directly north of the 
Richardson Flats Tailings because there no residential wells within a 
mile downgradient of the site. The wells sampled were all in excess of 
300 feet in depth and used primarily for industrial purposes. During 



this sampling effort the TAT also collected other information pertinent 
to the preparation of this report. At each location water temperature, 
pH, and conductivity was obtained, along with a description of the 
location, purge volumes, and the time at which each sample was 
collected. One duplicate, a triplicate (for spiking purposes), and a 
rinsate blank were also collected for QA/QC purposes. See Table 2 for 
further details concerning sample tag numbers, bottle lot numbers and 
chains-of-custody. 

All samples were shipped on the same day using chain-of-custody 
procedures as specified in the Technical Assistance Team Standard 
Operating Procedures (TAT SOP) for Sampling. These samples were shipped 
to Silver Valley Labs in Kellogg, Idaho, for next day delivery under 
Federal Express Airbill #8750936821. 

2.0 SITE DESCRIPTION 

The Richardson Flats Tailings site lies within the northwest quarter of 
Section 1 and the northeast quarter of Section 2, Township 2 South, 
Range 4 East, Salt Lake Meridian, in Summit County, Utah. The tailings 
cover an area of approximately 160 acres on a topographic depression 
located one and one half miles northeast of the town of Park City. 

The mill tailings at Richardson Flats were produced from mining 
operations conducted at the Keetley Ontario Mine and other metal m1n1ng 
operations currently owned by United Park City Mines (UPCM). The area 
was last used for tailings disposal from 1975 to 1981. In May 1974, the 
UDOH - Water Pollution Committee approved plans by Park City Ventures 
(who had leased the properties from UPCM) to construct an embankment, 
dikes and a diversion ditch to contain mill tailings disposed on 
Richardson Flats. 

The E&E TAT has not performed any work at this site prior to this 
sampling effort. 

3.0 SAMPLING PROCEDURES 

Sampling activities consisted of one day of ground water sampling 
conducted at three locations approximately one half mile north of the 
Richardson Flats Tailings site. 

Due to the nature of the wells sampled and the lack of specific 
information, certain pertinent data (i.e. well depth, casing diameter, 
height of the water column, pumping level, and total depth of the 
wells) the TAT was unable to adhere to ground water sampling protocols 
by calculating exact purge volumes. In order to assure some adherence 
to the protocols specified in the Region VIII TAT SOP for sampling 
the TAT assumed that each borehole was ten inches and each water column 
was 100 feet in height. 



All water samples were screened using an HNu. During the purging of 
each well measurement of pH, conductivity, and temperature were 
recorded. 

All samples were collected directly into the prescribed 1 liter poly 
containers obtained from the US EPA bottle repository and the bottle lot 
numbers were recorded in the site logbook. All filtered samples were 
then filtered later on completion of all the sampling activities using a 
Geotech peristaltic geopump with disposable 0.45 micron filters which 
eliminated the requirement for decontamination of sampling equipment 
after each sample had been filtered. 

The first sample RF-MW-1, was collected at the Utah Power and Light 
facility at Silver Creek Junction. No data on the depth of this well or 
the height of its water column was available. Four types of samples 
were collected at this location: 1) unpurged filtered, 2) unpurged 
unfiltered, 3) purged unfiltered and 4) a purged filtered. Samples were 
immediately put into a cooler containing ice and cooled to 4°C. The 
unpurged samples were collected after allowing the tap to run for about 
5 minutes, since the TAT was unable to determine the amount of piping 
between the well- head and the faucet. The tap was allowed for a total 
of 19.5 minutes before the purged samples were collected. 

The second sample, RF-DW-2 was collected from the Geneva Rock aggregate 
plant, which is located about 150 yards northeast of the Utah Power and 
Light facility. After a conversation with the plant supervisor, the TAT 
was able to calculate a purge volume of 3298 gallons would be necessary 
to comply with the 3 casing volume requirement. However, in order to 
activate the pump to obtain fresh well water it was necessary to remove 
about 5000 gallons from the holding tank. The well was then purged and 
the sample collected. This was the only site where the sample was 
actually collected at the wellhead. A duplicate sample, RF-MW-5, was 
also collected at this location for QA/QC purposes. 

RF-MW-3 was obtained from the Monroe facility located just south of the 
Geneva Rock plant. Special measures had to be taken at this site since 
there was no opportunity to collect the sample at the wellhead. In 
order to obtain a sample from the well, the TAT member had to climb atop 
the facility water storage tank and rig the float system to activate the 
pump. Due to the cramped nature of this operation and the fact that 
there was nowhere to allow the purge water to flow to, the OSC opted not 
to collect purged samples. 

The samples were shipped via Federal Express next day on the afternoon 
of March 7, 1991, to Silver Valley Lab in Kellogg, Idaho. 

4.0 FIELD OBSERVATIONS 

As previously mentioned, problems encountered included the following: 

• No specific details on well construction were available. Thus the TAT 
member on site asked that pumps be allowed to run for approximately 20 



minutes or in the case of Geneva Rock until 3,298 gallons had been 
purged before collecting the purged samples. 

• The wells sampled were in constant use so that the water in the 
casing/borehole could not be considered truly unpurged or standing 
water. 

• One sample (purged, filtered) RF-DW-2 was not collected at Geneva Rock 
due to a lack of water in the borehole. 

• Site observations of the ground were not noted because of an overnight 
snow fall. 

None of the samples were collected at the actual wellhead because of 
the in-place plumbing. 

None of the wells were used as potable water supplies. All three 
wells were used strictly for industrial purposes. 

5.0 DISCUSSION OF ANALYTICAL RESULTS 

A total of 14 samples from 3 wells were taken on March 7, 1991. Based 
upon the results obtained from the lab, no arsenic was detected 
suspended or dissolved in the water samples from any of the three wells. 
The same statement applies for cadmium and chromium. However, the 
results for lead indicate concentrations of 36 ppb (parts per billion) 
and 5.20 ppb in samples taken from RF-DW-5 and its duplicate RF-DW-2, 
respectively. These results are unusual for two reasons: 1) RF-DW-5 is 
a duplicate of RF-DW-2 and 2) the sample with higher lead concentration 
(RF-DW-5) does not correspond with the same unpurged and unfiltered 
sample from RF-DV-2. Since RF-DW-5 was taken as a lab QA/QC check, it 
may be assumed that there were problems duplicating the results. 



TABLE 1 
RICHARDSON FLATS 

TOO iTOB-9101-025 

Chain of 
Sample Bottle Custody 

Sample 11: Tag Number Number Number 

RF-OV-1 

Unpurged unfiltered 8-20080 0068043 8-13227 
Unpurged filtered 8-20082 0068043 8-13227 
Purged unfiltered 8-20079 0068043 8-13227 
Purged filtered 8-20081 0068043 8-13227 

RF-OV-2 

Unpurged unfiltered 8-20083 0068043 8-13227 
Purged unfiltered 8-20084 0068043 8-13227 
Purged filtered 8-20086 0068043 8-13227 

RF-DV-4 (Triplicate) 

Unpurged unfiltered 8-20091 0068043 8-13227 
8-20095 0068043 8-13227 
8-20096 0068043 8-13227 

Unpurged filtered 8-20093 0068043 8-13227 

RF-DV-5 (Duplicate of RF-DY-2) 

Unpurged unfiltered 8-18998 0068043 8-13227 
Unpurged filtered 8-18980 0068043 8-13227 
Purged unfiltered 8-18979 0068043 8-13227 
Purged filtered 8-18981 0068043 8-13227 

RF-BL-1 

Unpurged filtered 8-20087 0068043 8-13226 



APPENDIX A 

Analytical Data 



ecology and environment~ inc. 
1776 SOUTH JACKSON STREET, DENVER, COLORADO 80210, TEL. 303-757-4984 

International Specialists in the Environment 

TO: Mike Zimmerman, OSC 
EPA/ERB - Denver 

FROM: Kent Alexander;!J.l 
TAT - Region vfi'f 

DATE: March 20, 1991 

KEKORANDUK 

SUBJECT: Data Results for Richardson Flats; TOO #TOS-9102-001 

This memorandum was written to satisfy the requirements of Technical 
Direction Document (TOO) #TOS-9102-001 issued to the Ecology and 
Environment, Inc., Technical Assistance Team by the Region VIII 
Environmental Protection Agency Emergency Response Branch (EPA/ERB). 

Please find attached the data results from the water sampling at the 
Richardson Flats site in Park City, Utah. The results have not received 
a QA/QC review. If you would like a review to be performed, please let 
me know so that it will receive a priority assignment. 

The results may be found in the attached table or in the raw data at the 
end. Samples RF-DV-2 and RF-OV-5 are field duplicates. A blank sample 
was also taken. 

The following qualifiers were attached to the sample results by the 
laboratory: 

B - The sample result was above the IOL but below the CRDL. 
U - The element was analyzed for but not detected. 
V - The furnace post digestion spike was out of range. 

recycled paper 



rABLE 1 

IIIORGAIIIC SAIIPLE JlESUL'rS (UCJ/L) 

Jtl:CJIAitDSO. f'LA'rS 

'rOD ITOI-9102-001 

Sample Location RF-DW-1 RF-DW-1 RF-DW-1 RF-DW-1 RF-DW-2 RF-DW-2 RF-DW-2 

Sample Taq I 8-20079 8-20080 8-20081 8-20082 8-20083 8-20084 8-20086 

Lab ID I WA6954 WA6955 WA6956 WA6957 WA6958 WA6959 WA6960 

Date 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 

Time 1039 1039 1039 1039 1200 1200 1200 

Pur qed Yes No Yes No No Yes Yes 

Filtered No No Yes Yes No No Yes 

Arsenic 3.00 uw 3.00 uw 3.00 uw 3.00 uw 3.00 uw 3.00 uw 3.00 uw 
Cadmium 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 
Chromium 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Lead 5.90 1.00 B 1.00 u 1.00 u 1.10 B 5.20 1.00 uw 

sample Location RF-DW-4 RF-DW-4 RF-DW-5 RF-DW-5 RF-DW-5 RF-DW-5 RF-BL-1 

Sample Taq I 8-20091 8-20093 8-18978 8-18979 8-18980 8-18981 8-20087 

Lab ID I WA6962 WA6963 WA6950 WA6951 WA6952 WA6953 WA6961 

Date 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 03/07/91 

Time 1224 1224 1300 1300 1300 1300 1420 

Pur qed No No No Yes No Yes No 

Filtered No Yes No No Yes Yes No 

Arsenic 4.80 B 3.00 u 3.80 B 3.00 uw 3.00 uw 3.00 uw 3.00 u 
Cadmium 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 3.00 u 
Chromium 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 5.00 u 
Lead 1.00 u 1.60 B 36.9 1.40 B 1.90 B 2.80 B 1.00 u 
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~ALYSIS DATA SHEET 

Co::~ntr.:':\. c t: 

-~----------

EPr\ St;MPLE tm. 

SDG 1\!o. : .JOB 154 

Matrix (soil/water): WATER Lab Sample ID: WA6950 

Level (low/med): D.:ate Received: 

!. Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte lConcentration:c: 

: 74:2'3-'30-5 
:7440-36-0 
:7440-38-2 
: 7440-3"3-3 
:7440-41-7 
I 7440-43-'3 
7440-70-:2 
7440-47-3 
7440-48-4 

:Aluminum 
: Antim·:~ny 
: /wseni c 
: Barir.tm 
:Beryllium: 
: Cadmir.tm 
:Calcium 
: Ch rr:1mi•.tm 
:Cobalt 

7440-50-8 :copper 
743'3-8'3 -6 : I r•:•n 

, 7439-'32-l. : U:ad 
:7439-95-4 :Magnesium: 
:7439-96-5 :Manganese: 
:7439-97-6 :Mercury 
:7440-02-0 :Nickel 
:7440-09-7 :Potassium: 
:7782-49-2 :selenium 
:7440-22-4 :Silver 
:7440-23-5 :Sodium 
:7440-28-0 :Thallium 
:7440-62-2 :vanadium 
:7440-66-6 :Zinc 

:cyanide 

3.80 

:3. 00 :u: 

5. (H) :u: 

36. '30 

Color Before: COLORLESS Clarity Before: CLEAR 

Q lM 
I 
I. 

1 NR: 
NRl 
F 
NRl 
NRl 
p 

NRl 
p 

NRl 
NRl 
NRl 
F : 
NRl 

,NRl 
lNRl 
lNR 
:NR 
lNR 
iNR 
:NR 
:NR 
:NR 
:NR 
:NR 

Texture: 

3/08/"31 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Co:•mments: 
CLIENT # 8-48978 

FORM I IN 7/88 
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1 
;._.-;-1 I h .. · ·•"•-. 

·--------------
Lab Code: Case r..io. : 

Matrix (soil/water): WATER Lab Sample ID: WA6S52 

Level (J.ow/med): Date Received: 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. : Analyte lConcentration:c: 

: 742'3 -'31!) -5 
17440-36-0 
17440-38-2 
: 7440-3'3-3 
17440-41-7 
: 7440-43-'3 
17440-70-2 
17440-47-3 
7440-48-4 

: Ah1minum 
:Ant im.:•ny 
:Arsenic 
'Barium 
Beryllium: 
Cadmium 
Calcium 
Chromi1.1m 
Co:obalt 

7440-50-8 Copper 
743'3-8'3-6 liron 
743'3-'32-1 :Lead 
743'3-95-4 :Magnesium: 
7439-96-5 :Manganese! 
743'3-':37-6 ! Mercury 
7440-02-0 lNickel 
7440-09-7 :Potassium: 

17782-49-2 :Selenium 
17440-22~4 :Silver 
17440-23-5 :sodium 
17440-28-0 :Thallium 
17440-62-2 :vanadium 
!7440-66-6 lZinc 

:cyanide 

:3. 00 u: w 

3.00 .u 

5.00 

1. '30 

u 

R' _, 

I I 1 1 I 

Q : t1 

lNR 
NR 
F 
NRl 
NRl 
p : 
NRl 
p : 
NRl 
NRl 

.NRl 
- I I I 

NRl 
NRl 
NR! 
NRl 
NRl 
NR! 
NRl 
NRl 
NRl 
NR! 
NRl 
NRl 

'----------'---------'-------------·-·-------
Color Before: COLORLESS Clarity Before: CLEAR Texture: 

3/08/'31 

COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 
CLIENT # 8-18980. 

FORM I IN 7/88 
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INORGANIC ~N~LYSIS DATA SHE~7 

t·.Ja.t11e: SILVER VALLEY LABS.~INC. C::ontra.ct: ·--------------
Sr;s No. : 

Matrix (soil/water): WATER Lab Sample ID: WA6954 

Level ( l r:1w/ med): Date Received: 

-~~ s~:~l ids: o.o 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

7429-90-5 lAluminum 
7440-36-0 :Antimony 
7440-38-2 :Arsenic 
7440-39-3 :Barium 
7440-41-7 :Beryllium: 
7440-43-9 :Cadmium 
7440-70-2 :Calcium 
7440-47-3 :Chromium 
7440-48-4 :cobalt 
7440-50-8 :Copper 

; 743'3-8'3-6 : Ir1:1n 
: 743•3-·32-1 : Leaaj 
l7439-95-4 :Magnesium 
:7439-96-5 :Manganese 
:7439-97-6 :Mercury 
17440-02-0 lNickel 
17440-09-7 :Potassium 
:7782-49-2 :Selenium 
17440-22-4 :Silver 
17440-23-5 :Sodium 
17440-28-0 :Thallium 
17440-62-2 :Vanadium 
17440-66-6 lZinc 

:cyanide 

3.00 :u w 

3.00 :u 

5.00 :u 

5 .. •3<) 

I I 

!] IM l 

lNRl 
lNR 
lF 
lNR 
lNR 
lP 
lNR 

lNRl 
lNRl 
INRI 
:F : 
lNRl 
lNRI 
lNRl 
NRl 
NRl 
NRl 
NRl 
NRl 
NR: 
NRl 
NRl 
NRl 

I I ---------- --------- ------------- - ------- --
c~:~l~::rr Bef1:1re: COLORLESS Clarity Before: CLEAR 

"3/08/'31 

Co lr:~r After: COLORLESS Clarity After: CLEAR Artifacts: 

C•:•mme n t s: 
CLIENT # 8-20079. 

FORM I IN 7/88 
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-··. -·· .-·· .. - ..... -... 
. : : __ : : '.: ·.:.- :-: ~ \i L 1_, 

Matrix (soil/water): WATER Lab Sample ID: WA6956 

Level ( lo:•w/rned): Date Received: 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No:•. i Analyte IConcentrationiCI 

17429-90-5 lAluminum 
17440-36-0 :Antimony 
17440-38-2 
: 7440-3'3-3 
17440-41-7 
: 7 440 -43 ;_,3 
17440-70-2 
17440-47-3 
17440-48-4 
17440-50-8 

7 43'3 -8'3 -6 
7 43'3 -'32 -1 
743'3-'35-4 
7439-'36-5 
7 43'3 -'37 -6 
7440-02-0 
7440-0'3-7 
7782-4'3-2 
7440-22-4 
7440-23-5 

;7440-28-0 
:7440-62-2 
17440-66-6 

: i;rseni c 
lE:arium 
: Bery 11 il.tm: 
:cadmium 
:Calcium 
: Ch r•:1mi r.tm 
:Co:•balt 
: C·:~pper 
' I ro:•n 
Lead 
t·iagnesi um: 
t1anganese I 
t1er cury 
~Hekel 

Potassium I 
Selenir.tm 
Silver 

: S·:~dium 
:Thallium 
:vanadium 
:zinc 
:cyanide 

3. (H) u:w 

3.00 u: 

5.00 :u: 

I 
I 

1. 00 :u: 

Q IM : 

INRI 
NRl 
F I 

I 

NR' 
NR 
p 
NR 
p 

INR 
1 NR 

NR 
F 
NR 
NR 
NR 
NR 
NRI 
NRl 
NRI 
NRl 

INRI 
lNRI 
lNRI 
INRI 

I I I t I I I , __________ , _________ , _____________ ._, _______ , __ , 

Clarity Before: CLEAR 

:3/08/91 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 
CLIENT # 8-20081. 

FORM I IN 7/88 



• ........... II; 

1 
:NORGANIC ANALYSIS JATA SHEET 

::. t:: r S~LVER VALLEY LABS.,INC. 

L.;;.b Code~ 

Matrix (soil/water): WATER Lab Sample ID: WA6958 

D.:;1. te Received: 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

l7429-90-5 :Aluminum 
:7440-36-0 !Antimony 
:7440-38-2 
: 7440-3'3-3 
:7440-41-7 
: 7440-43-'3 
:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
743'3-'32-1 
7 43'3 -'35 -4 

: ;;rseni c 
:Barium 
: Be·r-yllhtm: 
!Cadmium 
: C.al cium 
: Chro:•mi1_1m 
:cobalt 
:copper 
:I r•:•n 
:Lead 
: t1agnesi,_tm: 

7439-96-5 !Manganese: 
7439-97-6 JMerc~_~ry 

7440-02-0 :Nickel 
7440-09-7 :Potassium' 

,7782-49-2 :Selenium 
7440-22-4 :Silver 
7440-23-5 :Sodium 
7440-28-0 :Thallium 
7440-62-2 :vanadi1_1m 
7440-66-6 lZinc 

:cyanide 

3.00 :u:w 

3.00 :u: 

5.00 :u: 

1.10 lBl 

Q : t1 : 

lNRl 
lNRl 
'F ; 
NRl 
NRl 
p : 
NRl 
p : 
NR' 

li'-IR 
lNR 
JF 
lNR 
lNR 
lNR 
lNR 
lNR 
lNR 
iNR 
lNR 
lNR, 
JNRl 
lNRl 
JNRl 

----------·--------- -------------- ------- --
Clarity Before: CLEAR Te~;ture: 

:3/08/91 

COLORLESS Clarity After: CLEAR Artifacts: 

Cr:rmments: 
CLIENT # 8-20083. 

FORt1 I IN 7/88 



· ... · :_;. ; ·~ 

L.;.;b Cede: 

··-··--..,.. 
·••. ; ~ .,_, ,.__ I 

:=:pl.; S/1MPLE r-m. 

SDG No.: .JDB1~4 

Matrix (soil/water): WATER Lab Sample ID: WA6960 

Level ( lo~,.Jlmed): Date Received: 

!. Solids: (). (i 

Concentration Units Cug/L or mg/kg dry weight): UG/L 

-------------------------------------------------! 
I 

Analyte :conce~tration:c: 

17429-90-5 :Aluminum 
7440-36-0 :Antimony 
7440-38-2 :Arsenic 
7440-39-3 :Barium 
7440-41-7 :Beryllium: 
7440-43-9 :Cadmium 
7440-70-2 :Calcium 
7440-47-3 :Chromium 

17440-48-4 :Cobalt 
7440-50-8 :Copper 
743'3-8'3-6 :Iron 
7439-92-1 :Lead 
7439-95-4 :Magnesium: 
7439-96-5 :Manganese: 
7439-97-6 :Mercury 

17440-02-0 
: 7440-0"3-7 
I 7782 -4'3 -2 
7440-::'2 -4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:Nickel 
:Potassium: 
:Selenium 
'Silver 
S•:1dium 
Thallium 
'..)anadium 
Zinc 
Cyanide 

3. 00 : U: LIJ 

3.00 :u: 

5.00 IU: 

1. 00 u I w 

Q : t·l : 

INRl 
INRI 
:F : 
INRl 
INR: 
I 0 I 
I I I 

lNR: 
: p : 
lNR: 
1 NRl 
NR: 
F : 
NRl 
NR: 
NR:· 
~NR: 

INRI 
lNRl 
lNR: 
lNRl 
lNR: 
lNR: 
:NRI 
lNRI 

Color B~fore: COLORLESS Clarity Before: CLEAR 

3/08/'31 

COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 
CLIENT # 8-20086. 

FORM I IN 7/88 
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INORGANIC ANALYSIS CATA SKEET 

Lab Name: 2ILVER VALLEY LABS. -~~C. 

Lab Code: 

Matrix (soil/water): WATER Lab Sample ID: WA6962 

Level (l.:•w/med): Date Received: 

0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte IConcentrationiC: 

I 742'3-'30-5 
17440-36-0 
17440-38-2 
: 7 440-3'3 -3 
:7440-41-7 
: 7 440 -43 -'3 
:7440-70-2 
:7440-47-3 
17440-48-4 
17440-50-8 
I 743'3-8'3-6 
: 743'3-·~2-1 
: 743'3-'35-4 

: 1;1umin1.tm 
i ;~nt imony 
: i;r·seni c 
:Barium 
:Beryllium! 
Cadmium 
Cal ci1.1m 
Chromi1.tm 
Cc•bal t 
Copper­
Ir•:•n 
Lead 

,!'"1agnesium: 
l7439-96-5 :Manganese: 
!743'3-97-6 :Mercury 
7440-02-0 :Nickel 
7440-0'3-7 :Potassium: 
7782-49-2 :Selenium 
7440-22-4 !Silver 
7440-23-5 :sodium 
7440-28-0 !Thallium 
7440-62-2 :vanadium 
7440-66-6 iZinc 

:cyanide 

4.80 

3. !)(J u: 

5.00 u: 

1. 00 u: 

1] 

lNR 
iNR 
lF 
lNR 
lNR 
:p 
lNR 
:p 
NR, 
NR 
NR 
F 
NR 
NR 

,NR 
iNRl 
lNRl 
INRI 
INRI 

iNRl 
:NRi 
iNRl 
lNRl 

1 I I I I 1 I 

·----------'---------·-------------'-'-------'--' 
Clarity Before: CLEAR 

:3/08/'31 

COLORLESS Clarity After: CLEAR Artifacts: 

C•:•mme n t s : 
CLIENT # 8-200'31. 

FORM I IN 7/88 



APPENDIX B 

Logbook 



~-----------·----------·---··-- ---

' [--------~~--------------------------------~ 

: S3U!TP<lGC[ iiG.I. 

l------------------------------~----------------------

.------------------------·--------··---------

1----------------~-..!. _____ :._c1.o'ftl~ ..... ,tot'f!~blt:·:-T::!&"l~~..,.t3---=:_::-_.:_'·-~...;.~-f.:-:7:'t:l::------------~ 
I b f g t' I• 0 ;·:.".-:·.· : uo.ao :f!o'I e-.;.~a ·--------------------

'~---------------------··-------···-_J 



---·--·----·---· ..•. --·--

_____ ___;~----------------------~------------------,__ ___ _ 

-::)' --- ----------~ 

. ) 

?Jjl fr; ~ ~ it'~ 

---;-,·~~---~·-s--f;:;:, 

·---------.,=~=:--?;;r--· 

~ 
7('1-:,-. ------,-,. --::-:--:.,.,.-:n:-=-r- -------,,_ __________ _ 

'"· p t£ ?_[.71' 

'7'[1_ 

~-t------lt------· 
-{_ __ 

I 
i 

! 
~--------

i 

~~--~~-~-~~~~~,---- ------J-- -·----·---
i 

L>-J:'-4 ~ =---=r~~--:~·=-
--.:.--r-.,....rr>-'·os ~ -"-~17 ___............~ ..... ""'1 /' ?'f'/~ r~, 7 =16ds 0.91£1 

-------------'"--s-z-o..,--_-,o-,-b--~--5-o-?..J..-~--------------;-, b"fr--"t>r-;r'+J=-rCJ=. -~------

1 

) 



-"f l 

---- --------------------

------ ------------'>..;:------------· --- -------:-rL-----------

-~-------

-----------------------··--

····-------------------- -------------

-----------------
__/ 

_,_,.~ 

--·------·~ -- -~~--·· v==-~~------~-=------~---~---____ -_------
· ~r-~:;;·s:-----.. _-rii-----j_~-- --·--.,j~~--r--- ~ }5.,--- - p~-} -s·a+t 1 

·-·---------------~?j~~~ -o-

----~~--~----l.-~rt-~---iL---:·i;;--7J-pYf-?y·----~-------· 

~~------~ v rr.n ?~ -~ --- ·-;s:;=nc:f--<J:Ocil ____ j7?~ 

---------------~ LA~1?i---(iii-)--- ---?jfjj·----~ 
-- ------4]---~~--~ ----~1~---p~~------- 19.1·-_---------

~ 

------------------i·--------~rr~ ---~-o; )r"' --
--------~§r11---~-----;;;;;,------~~-----vr0~------FF1--·--~--------. 

---:z~ ~-- -7-Ff--r-/b"r;"}i"t;--~Wl-----;~---- --~--------~-----------. 

-.:..n-~~,~---~e:r~---J~Cfi'-------~F';).:.;::;:;:::z--~,-r;;.;------j;;_;-----:;-~~----g::c:r-1------



~i-f-

------r----
- l i..f-6<;;" - b-e>-: _____ .. _ _._.---

. -~ 
i 

a__ p~_z-_·____,~'--~--oU<-_.-<._. - I ( ---

~ Pfik<-.-A-r.£.•·•-4--'.,_5 __ -J;&.l ___ ~ -~---

C.... fo~~~=?f"----.,kh_,.. --.::...:.....:~~==--·----

-------------------·------·---·--

-----------

-----------·-------· 

----~~-----------------------------------------· 

. -- --. --·-- .. -·-·· --·-· -·- -·---·----- ----------------·-------------



_ __.:::.o=-3 t_9lj4g_._l _ ___ _ _____ ____:-_log. - QLC2L=-Q....<.~---·-·-------·--·-------·--___!-

_____ _Q_S 4-~ ___ &f.fli _____ ~i-~--L~ ><--4.v~ ----~ --~-----~4. cr::_~~,...--
t1f- ~~~0::4-~~!:(~_d_ ___ ~(-_______ w ___ _jPJ:..u,._ ··-------. ..--

----=-.:£= ___ ,._tf.-o ______ {~ff.-- __ /I!_MZ_L _____ .. ..J4nt.~~-----:fi:_Le_'!:_tt_~ -~<!_ . _____ ,.---

~--------c.tPeeUff ·--f~ji<c:l ~-~3~~--~.!!_·--·-~----
-------· ------~-- ~~fli~ ___ 0!_~J_ ____ .uB..~'=--~~O{_ ·--~e_ .... -------· 

2Z- _b_!!-6~-----4--· ~Et~J.U. ;tl,?h . ..IAI_"c:! ____ ~------
___ A.lcdtJfr/ ;:t:kc.J a.,__!!{_ __ ;li __ ~_c4:_ _ ___!y;{"L ____ ~ ______ _ 

~--·-----·--.ili~('.#l'e; __ ..£f!!-___ tv}_?_~&_ ____ </~.--~------~~--~---------

~---------M~--~~-----~----fo=---~~---~~~~w __ .. -
~ ___ _jJ_w Caded -~--fl.JL._{tj_zj __ ·---~---·--1~-~---~----~~_(_. __ 
.-------.L'/q-"---'<1 ~=---- dii__!___ ~J.Io!~ ___ :ZA-1 ______ _;z; ___ jl!~~~-----~~~~ -·-·-------.--

e ~u-"li.tllf:.t4 _ ___ o<?j_ ______ A_ ____ /4Ife- . & ~f~!. __ ----~ ~cj-__ 

,..------C-IUJ=--'-t<--ve....::..=' ____ /xj_ek; ___ Eyl--~--~~_:__. _______________________ _ 
1315 r<fftut?td /fiii:e~~'- caLl. /k --~jr/_ ___ ..£¥ . ._L?Ze 

___ _djji _____ w_~/tfl ft:JVd!:__~-----tfl!:!.~----~0t/l~---=· ~--

__ ____._c£...:..../6.:..=..e.__,tl.SL__ tv~&! oc b2J vi_ @~----~L_?_ ___ Ivz. 
1 f'& J,~lD ____ ~L[_ __ ~ ti!'. t..}dr>eud'?JL-~~ 

bJ At wt!l cou7kl J4tL t0:. ___ _j_~/---¥~---~-
f :flteJdeyt. ~~Ani~ ------



I 
I 
I 
I 

I 

I~ 
~ 

I 
[,// 

I I 

'h 1\"" I~ ·~ I 

I 
! I~ . i : 

I ~~ ~~ l I 
I~ ~~ 

I . ~~, 
, I I 

I I ' 

I I I I I I I I I 

" I~ i~ if I~~~ il ~~ ' 

~~~I 
i ""'·· ,~ I I 
I 

I I· ' ! I I : I 

I 
I 

I 

I 
! 
i 

I 
I 

I 

I I ; I 

i I 
, l . I 

I •, I 
1 , I 

··. i I I 

......... I I 

~~I 



I 
.---- c'J/I)_J/~L... _____ --;-O'f -q ID-t -::0 ..._.,; _ r-
.. ------~j_~ __ _Ll,t..t.~£ __ 4 _____ ZiY.~-~- __ .Jkf ______ cjf ___ ):f~ ___ .!_l£ ----~r---~- ,'?:_'(__~--- _ ___ 1;. 

.· _______________ .SW£~~-_::1_':"!"-~[_' ___ {~~----_jf4:·-~'r"- ----~~~~-~------·----·- ________ ~--
-- ____ j.J)I[J-__ 14<><1! - "" - n_(d,___,_;,-'"- -- J"-_/'q_T..,.._ ____ ij}j__A_ ____ '?~~~ -"""' b 'e - r-----
.. -----·---~tt)tit Ji;_ l.~!:[ ___ .ck_ ._,__,..._r.<A_ ~k -f-~ _h_1:_<.:______ I 

.··--------------~#A-~-: _____ k... ____ 74-__ ____ f)~.t-f.~ --~:f.:C4 ___ . __ ? F~u v..~ -1 I 

---''~c lv C, ttb...-~o4 ittt.U:C~_t-......:-~1_-.:> ___ ____ _ 

... --·----- (Okd; -~~----\&J-_n 4fi>V ____ '::fJk"-'·i~~--=00~l, 

. .J 6ro -~3'1-~---'~ _ _$.cr( ·-----·--·---·--··-------

{!ffiJ .Ll!--r ,(_p{ <A-L J> v -~ 
--------------------·--------····-----+-----

''2. ) .c~ 
,.-·--·-··-U oi- _:___,{oc.ctZolu{_.,,:ZD=-'---9-sv£v"l :_~_~s,_ ___ j!!~df -(-·!...J!?!u!:S~--' .:..- i::--=v.:-~...c· __ _ 

6<"\A..~ ,_._/..; u_ .;.;.,. noT -~I b . ..- ,,-&-.~c -------·--------·-------.... ··--------------------r- ----···- ------· ---
..----·--------f~.:.:....5 __ c .)MA-f£d (/~~.:.· y.trt.-tc< ~-5.t4~_J::/fz 

___ _15. 

---J..L 
-~------~he~-+A=~~~~~~~~---~cY~-~(_t_ ~_{_~~~------·----------1-

ke. a.~-f-!_.,£ t.v~u~ -------------

, ____ }4w 11r,P~ ~~'1tf--!jt:!J2!?.._-cf~~-~L-f-"~---·-~-----~~ 

.,--------~WIZ f.i?&c:t: (acd.!f -/_~ v-4A ;tG...._ ~~~ 
+- ttu fttd vtdvt-.4 ~ ~ , J)g,_ ~$' ~ 

1/ 61;,. "-'{_ . ·r--________ ..::....:..___::::._::_ ______________ _ 

.-Jv.- , k!?A c ~~ r 1 

l1i .: ,'-f-._ 

1'=1 

/8.3C 

~------~u~~f=t=UU==L~=-~k~~~1(-=g¢~1 __ 1W~~,~~&I~~J~=r-~~~~u~lu~~P~I-~b&~c~~~~~-------~------

(J f e/%td ~~v -:ua< ~td 
j-------L-ft~.d-4-4~-1~ ''--------------'----

~~:-------------~0~~------~~--~ 



IC>~- tftot- 6:~2.6w_ ___________ _ 

~------- ;_r _---!1-=.2~~-=s---=--rA_:_:A-=:.....:._Ivt ~ ac.co~f!?~Ld ~ ;z4 6Sc:. 

-----------~ ~ '~b=----=0:__1B=:..&~~=-_;__~~(---,-:, U~_DD~ ~~oeLc.oA ~--
--~~~------r------· h) .~ ac. ---z;;a--f ~Tis y.Ee 
-_ _/:_H:_<- _ __ I 30:_2...::.__.:;c~L-4J,.. ----~ e C":.___ C"<-A..-o u .. _.-d ~ c:r,.! .. :~ /z;;:,;._t t.-T <; 

-___ L_ ____ __.,-L.J ---J.<v<-!=-..:£-I.. __ ru- --L.:.~::.=~_:ei/.==-'L,I ~~£ t.:r "VL.V'-"' ~ . :;ze:... 
--------+---~,r=.:.=~t_:r--~ --;l!Z..L_--?~-=--.0~-P~· :__.L.__~ __ a... __ 

• (fttifl'; I ~ ~- ,;a;ze ¥ ullZ~ y/A "l r-. ~ 
7A A4:&LJ/ cJ .j2~t~{J ,..--t<ac ~ M~ 

---------\-----~CJ}/M... __ ~w~~="~r:.__ _ ____!_l_l.t!f,:_t2..bkf~=-"-==~::::___ ~ OL y;wu 
f!4.tL:. -nrc "%9~:. ~urT~~ f ~ 

__ ---ts-'-- ,f:te . 
.5::!__7. __ ---1--J,;C;;...L:::3.2=s ~ .4~ C2-;-·t':..lj /z:; ~x1 u~c 

!lf02.. I!M_v.uu:l MZ]< aJ LJQOt-/ , ~"---e.--~-'--~ 
--4i. Di'c. ~~ ~ O)LS~/~?':._:.e~L...---L-, .. _____ _ 

/4-35 ¢~A.. .... uu ,.{{) ~Uoc.~....... ~ .zt3 /-kt.raJ ~=-=---

;f-~·----

,_ 

____ ___,?~>A~~'M«~-~-~r-- kt~{jL C...:Z Q~~£P- ~~c!&. 
I t:lt.S U9JWtfilu;f. /JIL12-t12Ld/:{2)4 ~' 

I I I 
_________ _..p.;6=-6 __ b.-=-z-""'-cft-=7e£::..::.::1tv"""'-''.R{...cd <?F ,::zt& 

_____ _._/-"-' .. 8'...3~DL_____r_.L~"""V:.'-"-'u.dL,u<-(,~oi _ __.,;_,/7.0~:___-CGtuo____.L!~~(.Ljt?~i..e..,.__==---~<f'U=.~-___:<Y~~PP! 
,;;., dud (k J ,;z:;;..&"-7 .. .&-- ~ 



_...,..____-----------·------·--·-·--•-••• • • --- ·_·_ •-• •••••• _·•• • ---·•_u-~----

·----

--YJPTS ------m-i?Q -----
-------------.;8;;;;;:--;;~~'E' I - I? g L \ g 0~ ) ~-------

-f..~ gc;_g Q L ( ~tro) pq r-------
--------.q~-"J;:--;-1 Yl9-~TJdL)__J[Jfd7JD9 I -----

-cro\- --k~l-ruJ\- ----~,-~-s---------~-----L----------------------------------- ·---------~1 - ----------· 

-·---·--- I t--·-

t--------------[p-CrrvJ..YDUJYq--t-Y=op-- 5 
---=c;--:-1--=s~h --=-=-1 --a-:-7GrO--:-= -A) -t--pT---- r q d --~~·~-,.-----------~t------

;J Vh7fq I 
---~p~-------. f7U! ----- -- -----------

~ J ~~~---~m ____ s 1-=-or--- .__ ---------
----------------------------- ----- ___ j 

~-------

: j tf~wuf, ssq---q-ol i ------
----- --~~ ----1~----------



. (. 

.................... ········1··-·· . . ...... -
~--··--,-

1.~1 ~ 
~ ... 
t i ' \ 

-(i 
'S 

b '· 



I I 
I 
I 
I 
I 
i 
! 
! 

I 
I 
I 

I 
I 
I 

j) 
~I ~ 

! J1 I '~"1 I 
I~· I ··I I 

I
·~ ..... 'l.l 

I ~~ I ; ~~ ~ 
I b \ll 

-·, -. :r ~ 

~I "& J ~ 
I 

i 
I 

·I 
~~ 
~! 

\'1 I 
~ I 

i 

~I i 
I 

~I 
I 
I Q, 

<r. I 
I 

,,, 
:r 
~ 
r 

·I 
<t 





S r__.--")-

-----------ir--------------~~~-~_P_~~£~-~--~-----~--~------1)~t_J __ --~~-------~~--~-S_I_·~-~_I_c_'~_T __ ~~-----------------------

------------(_-------.L:.:.=~""-----"'"'~-~-- -~ _____ .£12_ __ ~ 

---{------~-~~~~---~~--~~~-1~k~·--

I, Hf!. ! 

----------------t-------------------------------------------------------

'.--·-----· -,..-,.--7.. ~:--·.~--!\ ·-·:l)l 1-----...---- --~- ... ~-'A~:·-~ .,,.s! 1 • I • • \ 

'-~-f"""""~~:::::::::::=·=: ,.,_-~~-.'_.'::~-: ~-. \ ;_-_:·'- • - r - ·- .-. --I •• • "f" I j .··.'! .,,_-,' .. ·. ,·,·.,·,.-,' :' : ~ .. ,i, ------· 
L"- ' ' : •• , ) -----~-_;_ __ ___;_--'-'-'--"-'-'C.:-='=:'-;-;.~_...;i_.-c:-~· ..:.··=-::..---------~' -

---------t------------------

+-/ff-u ( "'""""' l \ q.-1(11)<({ \! (::I L!le:~F-:::...l:l -+--l\i -----~<J"~-_!.~~ Tzrf= \ 
I ~11 ........ ~,. {._, .? ..... \Ji~ .,,..,.,.. Gl-t- ,... ~ " \ 

------~r---~1~~~~~~~-~w~\~/~\~~~·~~~~~rt~i ____ t:t 
__________ _._·~~--'''--i __,;\,_:_r1~!:::..:Tfl!_::.4(,:!.u!:!.I4!..:Pi-i::::Rfr::::o:..:.:fb ~01) '1 '5 ';/ u~_~_tr£ __ -'-'-_fl._e._;::.-4\--------- '\?~.::..._-_• ..::~:.:?..:::..2-_'l.!.-~-~-l',---------

l \ H E;"/1-l..S I 1.41-1 PU,('~j ~ ~ 2-eO q kJ 4"'1AL.TE,f.eb \ <?--.?::. 2. ... {f-1, 

l \ \ 
I 

---- ------------------------------------------------



I 
I 

r T 
·~- _, ___ ,lt ___ ~. -~> .... ~1-·-

·~ t c c; ! . ~ 

~~~~~ ~~-1 . --~- ~ --·"' ~ +· _L I 

I ~ ~ j I~ I .,/ ~:. ' 
I 1 1 \ ,"'j, ;;: 

!~ I~ ~ tr ! ': ... ; -- _,, -·- -···-i-+-··- --····· -- .. i- -.. 'l 
I I 1-... '·. ! I· .. : 

r~ ; . ! 
-·- .... ..!---+---+--t---r---- ! -~-i 

Cf i ·;·;1 

·~ ....... _ ·-·- . 

I I 
I I 

i 

1 
I 
I 

I 

I 
I 

I 
I 
I 

I 
I 

: ' 
; 

! 
i I 

i 

I I I 
I 
I 

:\ '~'\ ;\ ,~ ~ 
..l I ..I t. + I~ 
\) .~ IE' ~~~ }; )~ f' i ~ ,-\ I 
~I~ ~~ 

~ ~- ~~~ ~~ 
l I l /! I I I 

I 

I~ 

~~-\ ~· ..;.... _________ ·-------... 

I ' 

I 
I I 

I 

I I 
I I 

iJ~ I 
I i ~~o I~ 
I I I 

,a fl\ 
\1\ 

I c.. \i:. I ('\ 

I 
(tl . -· I 

' 

I l;j 
I 

I 
1\ 

I ' 
I ti 



/ 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

Environmental Services Division CHAIN OF CUSTODY RECORD 

PROJ. NO. PROJECT NAME 

·-rt ~·(I OlD-(.'~\- "E"ur i::>c 3't S!lA NO. 

SAMPLERS:(Signature) _, :f. 

OF " f: ,\l 
I) {. 

.J.. /, 
I L 'tdl.L7 ''~.It·{ CON-

'J./ TAINERS f, .. ) 
0.: 

.... / til J 

::!: <( ' STAT. NO. DATE TIME 0 a: STATION LOCATION .._ 
I ' u C) l 

.....-· 
t~F- b~<..J.r fc'j ( 7}'il /(~ '+ <;.' ]() () r( 

I· t~·i.~, 1- ,_ (.' 1-1 ~il l:'ft't) 
,.- :; ?· 700 ~,3. . 

i-;~-D\J-1+ cd<·:tb. Jl-2.'f 
v 4- ~ ;)&( til 

l/1-' IF' 

~-.F='-D\:1~.,- r.,.l o7h 15t>D 
........ 

_lf •7. - 1e""17 ·t 

l(~ l If' 

~~~-- FL: I (·.:I crt h1 /<PD 
<./ I <6- )O't) ,1-

Relinquished by: (Signature) Date/Time Received by: (Signature) Relinquished by: (Signature) 

?Jdttt- 03/o1/ql lliW ---fob,,~r ( 1-rb Ex 
Relinquished by: (Signat'Jre) Date/Time Received by: (Signature) Relinquished by: (Signature) 

I 
Relinquished by: (Signature) Date/Time Received for Laboratory by: Date/Time 

I 
(Signature) 

I 
Distribution: Original Accompanies Shipment; First Copy to Coordinator Field Files; Second Copy to Representative of Inspected Facility 

R8 EPA-0148 

.. /. 
' 

REGION VIII, ONE DENVER PLACE 
999 18TH STREET 
DENVER, CO. 80202-2413 

. . ·- .. 
\;f.~~. 

""" 
REMARKS 

.. .. , J 

£< -2oo (\ ~ .... 2C'7'~ I 8 ... .?1"'0~.2-

!?~ X)(, 4 '"- 2.190~"' 

~-] ~43 Q -2c"'1~ F:- 2.ot>1 t;, 

l'i (- liP ll ,, (l.lr Nr: ) 

"i- I c:n·; ~ - I <0 "J/1 [) <>,'<:"l€r 

~IF p L1P ~ F P 

Date/Time Received by: (Signature) 

I 
Date/Time Received by: (Signature) 

I 
Remarks 

' 

Split Samples: 
0 AccePted 0 Declined S:ignature 

8 .. 13227 


